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[W*Jfl 1 ] 

mu#*^«^«*^r-r*©ffis.jy f ^7K«ft?«4:#x., ±kr«be4. 3va±-e«fflt 

oi. 0 5«pja±i. s o^^tt^^«t9 tz*fWt.t-$-2> 
»*£ ixii2 tamo v + *? a 

[i&*3U] 

«TIB«#ta[^F-tt, a-NaFe OaMighililii fc^TU -ft^CL ixN iaMnbCocOzf 

CI t fcJBMgfci'tSfit*^ 1 ~ 3 Wf tL^tClBttOU A-&«i&o 
0<x£ 1. 4 
0£ a< 1 . 0 
0£b<0. 6 
0^ c < 1 
a + b + c = 1 
1. 7^z3=2. 3 
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^-y: 1/ 



I"yj?Vifl# (L i M n2 O4) ^ * &*®® i: 1" * 'J * * ^25£? 
2Ahi -c e*** Uf*A - »^ IE®iS^ IUL-Ctt;<JBv»6*fCv»*. 
l\ N i 0 2 ON 1 «-»t*OMn*C o A f 

MS**** 1 ] #W 2000-133262 ^te®. 
[#^12] #H¥8-3 7 00 7*&* 

f££**3£^ 

l#fWCl&3 ] #§9 2003-264006 

«**« 4 -~ 7 k aL «***>*ib * r * 5 - * a *£i -cm J J 

*»tt«**TS**kv*ofcW«jM»*ofc. 
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^-v>: 2/ 



L i — M n — N i - C o Kto*mW9tt&*<»$mft® * * v '««2* 

MfcOMTCX (AU Mgs Ca, Sr. Y, Yb) * £ k K f 9 

MMfcMM] 4WP8- 1 0 2 3 3 2#<£$ft 
5] #W¥9- 1 7 18 1 3*&« 
M*IW:iR6] JRplffl 2002-15107 7#&» 
WW** 7 J ^R? 2001-25697 9*&» 
MMWC1R8] ^58 2000-4882 0^&« 
[*S8<Z>BB^] 

HMfoWBftL J: $ k-fanwi 
[0 0 0 8] _ , 

* V f- •> A - ^MM<r>^m.%^- 4 9 * ffl-t $ * * * fcfcttl" * £ k * B w 
[M * * fc * 

JE-e^ffii" S y f - * A jECWfeft * , y 9 A 4 * > *!ft»* i: If ifcffi L# & 

[0 0 10] . „_ 

(1) yf-^A-f ftWb#*iE*«HMl**i-*jE*^ *5/«r* 

f-^7A^^>'=Sr«*5J:lfmffit#^«TOT-^^'fc | 9> 3 IROtc*^ 

£ £ 2 } J: *l»*> Mtt £ * v> -c >l> iiEffi k k ©UBS * *P x. * c k 

[0 0 14] 
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*-5>: 3/ 



Pr, Nd, Pm, Sm, Eu, Gd, Tb> Dy x Ho, Er> Tm, Yb, Lu, R 

WU, YbXliGd7iUi)»iLv> 6 
[0 0 15] 

[0 0 16] 

>^*«wbtL* 0 «*#fl.o«-c»i % 7777^ mm*. Amm®, jotamto) # 

[0 0 17] 

7Fi- ; 

^MfWRg (d 0 0 2) 0. 333-0. 350nm 

3in^<Dm^<^>±^ ^ L a 2 0nm J0L± 

c|ft^[S]<75M^O±§ $ L c 2 0nm &± 
J($l£ 2. 0 0-2. 2 5 g/cm 3 

[0 0 18] 

yyyrj viz, xxmm, *-<imwnmi$<D&mm<tw> r 

xhz> 0 

[0 0 19] 

wioi. 0 5fgm±i. 5 om*mt%z£$i l znmm®&*mx.x^2>z£iqm. 

tirz> (l) 3UUi (2) aia«o'Jf^Ar*«»o 

[0 0 2 0] 

u f - -7 a * iKtmaft-r * \z & tz o t , mm* tfjiiisi&st ocv*- 

fcrt*-C#* 0 CifrK&o*^ JE^tA^tco^g^N^^^^^trmW 
iiMWSLfeiiOiEt$i©l. 0 5MLtl. 5 0fff*»i:&SJ: ? KWft-f&z. t 

$ *t »; *■ a w * > a * ^m* s ^ »t § ^L-r fc**± t? y f- * a ? & %><dwl h k x 

Wi&te. % IJ $ it & v > A U **** x*fcfcfcl|t«fcEJtx*/u^-$&£;R, W» * ;v c=p - 

7civ»'Jf7A^t> tt^ttft $ tL S 7t * > tffiO«ffttf I «r ®T $ * * iR H 4 
-So *tt#*ttjE*M©l. 0 5MLhtf*$iPi: L<, 1. 1 5«a±^ 

J:D#$LV\, Sfc, 1. 3 0e™L(, 1. 2 0 ffifJSLT^J: *) # Z Lv> 0 
[0 0 2 1] 

7>X<Dft&<DmMKm\t*ZjEmte®%<D&&n*MfzV<Dl&m®a (mAh/g) <77ffi 
f3\ MSKWffiO-ttfllWECiSCfctt («x.tf-ffiffl«JEO±|R5ft*4. 5V©*^ iwii 

mfE^F 2004-3095564 
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/<-S>: 4/ 



ttttO±RB7i*4. 2 VO«?lllW:W-^ffl^/ < :iEffiiS^St«tt4. 3 V U*B£T &Btm-6-«^ 
-fit) t^o*ifflv»ttt4e.«fv^l:ttv^t'e4^ 0 

(oiBtttftt**** «-NaFeOi»IMMMt**U -^L i»N i.MtuCo 

<&S***i J *iU»fc-r * (1) W» O) Wv.fWi:ttM)n9A^I 

0< x£ 1. 4 
0£ a< 1 . 0 
0£b<0. 6 
0£c< 1 
a + b + c = 1 
1. 7£z£2. 3 

AWMEJRft«*«»* bv». 4*"C*, -«*Li,Ni.MnbC o«0,Wfl., x 

0<x£l. 4 
0 ^ a < 1 . 0 
0£b<0. 6 
0^c< 1 
a+b+c= 1 
1. 7^zs£2. 3 

*>-C»C*9* L i N i Oi i 5 4*«*<fftttW»L i -N i -Mn (-Co) 1ft 

J°°Mni»Ni ***v> (a/b>l) NiH«V« ( a - 0) 

a>0 b-fZZttm* LV> 0 

?*fc*>. MtoLiJfcti. o<xfct*e:^»«ti^^Si. v_*u± 
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^-y: 5/ 



[0 0 2 8] 

Mn&JdUt^ (bOfl&) t«v>(ex, 0. 5 5-0. 6 0) h <D b-f ZWteK 
«\ xOHtl. 3-1. 4tt4itt?> L i 2 Mn03<^&j£*J*Pxfl*3i*§k£*kS-£ 

K«\ x<r>m*l. 3-1. 4 ti-*ii:twJ:*«|^^bo^***iS*U^T?i*o 
tot> m&fOL i Jt* 1. 0<x£l. 4tt4ii:mU^o 
[0 0 2 9] 

ijf^a;^ bWflt^XU, jEMttdM. 5 V fc*fcx.*:2>*: 0 *»^>HfJMIIji**y>* 

0 &JjfcJfcsM c <EMit) ttl-C<>Av>^ c< 1 ttKtifi t fc7&>T*> c£0. 

lS1££&fc , J**Ar&mi&ri $ #'b*t&o Mn, N i OJfcfcov*-Cti> 1 : 1 KiSv^fifc ( 

1 a-b |<0. 0 3) OffiWKfc-Tiifc-CifctWat^JfeU 3fcJfemiM * *tetl 

[0 0 3 0] 

aFe02ij|O6 a*M h I:, Co, Mn^itfN i **6 b^M YK, -£L-COt&*6 c 

JtH^-rSit^nTH-eabSo M n t N i i: C o t ©tfrfrifcJMfrfr* 

rMn-N i -C oft#tttfrC#J fctv^) tL ifb^ttlfti: **tlbfc?S^ 

[0 0 3 1 ] 

fFlEMn-N i -C oa-6-»mrK#tt> MntNi tCo t&IQ—KM&ZtLtilt&yo 
■C*JiWiU>o i<0*tt*JPt;fc"*IR»)fci5V»-c»±, flftBMn -N i -C oiS-£%> 

[Mn, N i oOBMbJc*****^^ > V fA*jg»7 

[0 0 3 2] 
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[0 0 3 3J 

IfflBBMn-N i -C oMW^IIIffl^SWt LTIi, 7 * * V TK&ifc t it 

>ri*g!Mb$:lt&^ ^#SX«-C^llffi^BS£1-*W 
flfe&^&o HrlBTOffit LT»iL i MnaOa^Wb*^ f£L i M n 2 03lifS^»fc L 

[0 0 3 4] 

Z /c> fltTSBM n - N i - C o ftfrtttfTRttMU C o <b-»±KM n *J ± tfN i Ofb^ 
fcteffi^SKioTtf^LTi «fcv>„ gp*>> C oft^toOJMifc't'fcMnfc J: tfN i OA 
o^MSrfiST-t^i tt?^-lCMn-N i ifcf&fctffta C ofb-^fc LTtiigfi? 
J&^v^OTfcftWKI&^Sfifcv^ fcFSLOi, mtWish (I I) s TfcSHb 
HMba^h (III) , ESMb— a/tJH» (III) -3MA/h (I I) , *BMb=»>* 
(II) ^^^^ffl-t^t^o fcfcjfc^fcfcfciK Mn*&mi- SOT?, at&fcrt 
«P{±it7C#ffl^^-t-S»^^*So C olb^±K^-K^&j&g tcii 

[0 0 3 5] 

£ O «fc o \Z LXftnLtzM n - N i - C o tfrfrttttTIBtt L i ft** U 
^f«-&»'fb**0aifc:^«i-*tfc* , -ci* o frlBL iMlJfcLtli, *BMby?-9 
[0 0 3 6] 

COHtOgy&S&^t LTIi> Wmnm&T, 7 0 0 TCJii._t 1 0 0 0 V&T<D%L&mm 

Kis^ii^-f, loo ovxQft^t&mRB&MmizffiT-r umzm 
mk* t &ff-t& (ox-mt l < &v> 0 8 0 0 t:J£LL iooo x;&T<Dummwx&ti\$&\,* 

[3&9io2&*] 
[0 0 3 7] 

i,zmtitzw.m * i t s * » 
[»w**jart-*fc*o*Ao»js] 

[0 0 3 8] 

ttffB3mo7C#fi> &JSttti (Offi) J: *) i>ij )ls*r>4k&®b LTj£&-r& i> 

<D*mzL<, Mmmz&\,*xi>]EMtmMnt<DmKi&*nz-2>zt-t)*x£s mnbtete 

(D&T*£ VmktzV*VJ*-&Wfot'?Z>Z.t1i s X%Z>o i01ii:ov>T(i^f Li 
W h v»K 3 S57G^O * ;v nyv-l^ti^tt^fi^fKit^ Sifct Mil 

WiiF** 2004-3 095 5 64 
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^-S>: 7/ 



fotitf&Zo CtLfcttU 3m%^iJ *ayWb*«t*4Wi:i*, ±Efc»H4*3te 
[0 0 3 9] 

^ t^o »j ^ * a 4 * > i®.m& «t WW u#***t*w-*»i t^ti- ffc-w*^ 

IB 3 &«>7G* tr *«f ffi $ ^ ^v^-C^^Si- * £ k K X *) * - £ * 
[0 0 4 0] 

IWSBjEaXtfJMfifctt, fS6±Sli)S^^I^ «3J* 7 ' f9 
[0 0 4 1] 

SIHt, 5S«SJR» 0MKJIM&. ±**»*) , A&HI&> 

5 3 0 Mt%**fiP* tv>o 

[0 0 4 2] 

mmntLXtt* #'Jf h?7^nxw (PTFE) „ ^^yftlf-U 

t»> (pvdf) > #yifj/>, tfv-fuWymvm^mn&B* xf^-ynif 

V^-V^y^-^iJ (E P DM) . X**WfcEPDM. ^tV>^y*VrfA 
(SBR) > 7^S=rA^O=fA?f14 : Sr^-r^^U v-fc 1 ttXtt 2 ttJ^JiOti^ i: L 

%^ffi L < . #K 2 ~ 3 0 If%^ffi bv> 0 
[0 0 4 3] 

%amt l < s # i - 2M%#» t L^ 0 

[0 0 4 4] 

VxmaMit 3 0 m*%£ILT**ff 4 tv> 0 
[0 0 4 5] 
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^-V : 8/ 



[0 0 4 6] 
[0 0 4 7] 

o JP$0PS5fe{i#H5fcv>^ 1-5 0 O/imOfcO^fflv^tiSo £ft<bO*mft04'T? 
[0 0 4 8] 

-#*-K yxf;^-^-l«, xf^^fn/*-^- b^O$J|tfc*->K*- b3I 
[0 0 4 9] 

^TKmS^^^i-'SUf-^Ama: LTJi, LiBF4, L i P Fe 

-2) o 

[0 0 5 0] 
[0 0 5 1] 

#i;^?-V> N #y 7"n trvv^Kft^Sttatf'J tW7^ V^#J3t> ^Vxf I/Vrl/ 

^-y?--7;v*D tr-;i/i--r^*E^^ 7 sMfctT— V f>-r- b 5 7;^nxf v> 
#E£"ffc> 7y'fbvf- , J7'v- b'j7Woxfi/^t^#, 7 5"fbtf-Uf*>-7;v 

tnxfV^^m 7 5"fbtT-U7*>'-^^^7;V^nT4r b >*E^> 7'Httf 
-ijf>-xfuv^#:, 7y<ktf-U7 , >-7nif 7y>ffctT-UT' 
y-hnjvtnyn £V>£24Hts 7 y^btf—'J fV-x b 57^tnxfV>-A 
^t7;vtn7'ntfv>^i^ 7>MkifxVfv-xf u>-f ^7Hnxfi/ 

[0 0 5 2] 

£ fc N -fe-rcv-^tt^ f?Ilx.^T^ V b U ;k if- UZs**^ b\ 7"n if 
b\ >f;M^7?'JV-K e-;V7-b-r-b. fcf-^fcTniJ K>. #U 7 i^ffctf— U 

tfiiE# 2004-3095564 
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10 0 5 31 

v t mimm\ l zwz%. M m&>T<omftm&# 1 ) *tffiL^7 -r *a u atria? <r 

[0 0 5 4] 

LXM*?mW& (UV) *rfllv*jfc&, (EB) *©»teft***flIv>T»*KlD 

[0 0 5 5] 

«fflTO-e<fc*o 

[0 0 5 6] 

*JH«mStt-fr7-f >UA^3&*— «fc LXmf <b*i* 0 fl)x.»:T> &Jg?g£ 

4 n'&x&z.&Astzmj&o&mwffiu&y ^ fr&wu* tv> 0 m&mmo&fom 

[0 0 5 7] 

[SUM] 
[0 0 5 8] 

5 U y h )V®fflMKlBmZ7ki 3 . 5 V y h frXHtto 2 h \z p H = 1 1 . 6±0. 1 
3 2 f 'J 9A*#«*ijpitfe 0 AK^^^^»t*fx.)t 

««*«*JflV>Tl 2 0 0 r p m<0EMESlUK-Cft*l i U ttffifc- J: 9 »S«F»3»iftfi 

[0 0 5 9] 

0 . 2 9 3mo l/'J'^K ^*ISf 0 . 2 9 3mo l/'Jy h*, a'** h ft 
Btti* 1. 1 7 2 m o 1 /'J y h /i/Xtf K? 5? >ftK*»0 . 0 1 0 lmo l/'Jy hfl/fc 
ft* i^tc, • 5 7X»tM#$u • 6 

[0 0 6 0] 

R««-»«E«:3. 1 7m 1/m i nO«*^i«riBRJE^fc:ai(lEfl«jKfiiSTUfeo i^tffi 

IUiE# 2004-3095 5 64 
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10/ 



88 LT, 1 2mo 1/V * MW^T^-TrgifcfcO. 2 2 m 1 /m i n *>*l:TirF« 
-frLfco T8TO|ffl£&», lftfBJRJfcttrt&i£OpH7& t l 1. 4±0. 1 b-feiz* 

ZX 3 ), 3 2%*®*^ h V *A*fcifc*l«lftK8:AL*:o «IIBR/S«fl*IOiS?& 

[0 0 6 1] 

-fcTfcift, %iSU 8 0t-C-ajt«$^ N i -Mn-C o 
[0 0 6 2] 

#ibft*:N i -Mn-C o &ifclftfE £ 7 5 ^ mSfeStfcWv^lt, TfcBHfc U "f* •> A 
— tMS (L i OH • HzO) $&5fc£L i / (Ni+Mn + Co) =1. 02ti{fcSJ:^: 

fflv>-c, h*7<i*TmmTs 1 o o , c/h^#ai$jK-c8 5 om-cimu ssoro 
fit* 1 5 ht£#u *v>-e % 1 0 0 x,/ h o#£p&jg-e 2 0 or*-e#*PL, -£<o?&!& 

ffrtfco »e»tLfcJBH*«:7 5/imJaTi:ttv>fl-»tLfc, *x*lBl*rillJg*>tt*, #<b 
fLfc»*ttggW»R 3 -mtc^Jg$^^#-ffit?^>^c:i:^t>^o^:o I C P#&jfc#3fc3- 
#r?>*&*> LiMno.i67Nio.i67C oo.667 02iii.Ji£$:$lf&L.fco i^i^ KLTflWftt 

[0 0 6 3] 

c«*r^±-^o 3 m7tm<7>tt^ 

*>2fiaft**A*t % B3B5Wfc*l 0M%O«»*»ttft«Lfe o Yb (NOs) 3 

•4H 2 0 (3. 3 4 g) & 1 0 0 m 1 4 Lfc**« (JJlTfi: l"*fffi 

) tt, WSfOlI^UCjlt L t Y b 2 Os^T" 3 . 0m£%K*BS1-&«fc3 Kit 
ftJfeLfe. tlflB««l»ift«r^K>Wll«:flliLfc«#»«rfflv^r4 5 0 r pm^lllgiSti 

[0 0 6 4] 

«riBJR»#»»-KHB*fmRlS** 3 m l /m i n©»j£-e»rFLfco fltTfcRUW UT, 
WiWpH^l 1. 0±0. U-ieC^Sio 10tf%NaOHWiIKl}: 
SAtJto YbflfTfcT^ SU**ift©»**5 ortcfiiftLfctau SiRi»$OpHt 

12. o±o. lt^Pimz^, z<o&m^3 ofrfcwvtio mmmi*m'm& 

U 1 1 OfC^M, x-T-mmTA 0 0t1?5l*WiftlLfco &fc*L;fc«H**7 5 
[0 0 6 5] 

«lIt©iB#OB E T3EISt¥^# (Dso) Oteti&affi#W*fc^©«^— SfcLfc 
o (XPS) Lfc 3 ;&^<&JtffclBI0'*f fcffo t £ 

18 5. 5 e Vtti£Ki4 d 5*^* h $tL/c 0 d*Ui> SUifrUIKO Y b 2 

Os*flIv»THJ&Lfc*'<$' h/Hfcfc^fc-ScLfco roiH^, 3 ^tg 

*ttHMkWottffi^^EL.Tv»4 £ ttfmv£Z title Mt<^f#oM* I C P 
«3te«^te«-*fKJ:o-C*ie)fc4:i* % 3&5n*ffr£%tt. £^#MK*tLTY b 2 0 3 & 
^-C2. 5lf%f4$*ltV^it^ofco ^y*.*aiia*r«£ (XRD) <£>£f^ 

iHWf.m 2004-3 09 5 5 64 
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[0 0 6 6] 

HI mo i PFe*&fl?U Lfco 

[0 0 6 7] 

[OC V*~'7'^m 

**t?*HUOCV*-^e), t»B#I»*^W-*'*^«^*tt* t4 - 3 Vs 4. 5 
V2»M. 7 VK*at4*nW03E*«»*0*Wk*Si (mAh/g) 

[0 0 6 8] 

(A) *«m«K#*jE««HMt*fflv^±Rmffi4. 2VMi 

(B) *Mt«»c#*jE*««im*«v^±Bimffi4. 4VMi 

(D) tttt«H#*E*«*K*ffl^*:±IR«ffi4. ZVfflli ?S5S2 

(E) ibWH#*IEm«%®*fflv>yi±PSmffi4. 4VffllI 

(F) ib^H#*IE^^® ! Srffl^/ > :JiPimiE4. 6 VffllSTfe (Jfc«E«T&F) 

«iMm*ffS2 0//m(7)TJV5--)Alit^iWi:i*U v-*;vJ¥S 1 0 0 M 
mfclWLTjEfcS'-VfcfttRUfco «EiE*'>- V**6 1 mmfi? 4 4 5 mmO^^ 

* y a. > ^ A Rtf JfttSU k L T * * 9 y * * * * * D ~ * h i; 9 A * * KSJt 9 

7 • 2 • iWc^l, »tbittfflv»T«j|«uift*«t*»feo 1 0 £ 

mOil***#©WBfcifc*U M»-Vtfl«U. |MB*«V-h*«6 3mm* 
$ 4 6 OmmOitfttetilt, h©3W©M*»*U W $ 1 0 0 ^ mUd 3 mm 

£°£ 7 m~>- vwnm'y- h<Ditmz.$>?z*), a*fl^ojfc«i±, -g-tt^tt^ 

«Lfc. BP*, ±IB (A) ~ (F) ov.r#tom*l=:*v^*, *^©*JJ-*v» 
[0 0 7 2] 

a Kffl v» * jESotttt-Motw«u» k anus ocv*-y*&*» *:*s&9i k 

ttiiE# 2004-3095564 
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Jt$ma& d km v> a m© Kft-^a© ttimfla c nutria ocv*-^e> fctttfcfli k 
Jt«a«ftbE kajv** iEM^sftti-^ftott-jt^tcji^iiBo c v * -■7*e>#afcjfctt«fc 

#*Mf£Me>mia 4 . 7 v c)ttit;t»iAfl#ttoiti v>fc 0 

©1. 2 O^t^S J:-9lc8W^L^ 0 
[0 0 7 3] 

flUBM^^®^* 1 5 OtTl 2 ;ffc> *:<, jK'JT^U M?^ 

ttt, jKV Jif- P>fI/7^ l/- b (1 5fxm) /T)\s<=-V2*<fc (5 Ofim) 

<< )\>& (5o^m) frb%z&mmm®.&7 4 mib 

10 0 7 4] 

sko. iha, 1 5B#wo^m^mjE^mt l/co ifcm#5#t^ msjfEo . 1 1 t a, 

^Jtmffi3. 0VOj£t«EtlfcLfc o 1 0-^-f ^gO&m^fifc ptoxBfttt&* (m 
Ah) J t Ltzo 
10 0 7 5] 
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